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The preocnt invention doocriboo a ncvj method for the dooign 
ef — multi - rcoolution — waveformo — te — improve — oyotem — performance, 
deoign — flexibility/ — applicability/ — et¥^ — reduce — fetie — coato — 

implementation, compared — fee — the — current — aa?tr^ The — multi - 

rcoolution waveform deoigno are a generaligation of WavclctQ to 
the Fourier domain. — This — generalization uoeo deoign algorithmo 
which include application metrico to improve oyotem performance/ 

allowo a oingle deoign to be uoed for all ocaleo, aftd — allowo 

each deoign to be characterized by a relatively fevj parametcro. 

Preliminary — oimulationo indicate — that — waveform — and — filter 

performance — eea — be — oignif icantly — improved — compared — fee — current 
techniquco — §ef — communicationo — applicationo — fee — code — divioion 
multiple — accooo — (CDMA) — waveformo — a^d — f iltcro, — communicationo 

conotant amplitude — bandwidth — efficient — waveformo, aed — radar 

oyotem applicationo. 



Wavelets for multi-resolution waveforms and filters are 
designed to meet specific application requirements, are defined 
by a relatively small number of frequency harmonics, are complex, 
include a frequency translation, and can be designed to be 
orthogonal with no excess bandwidth for communications 
applications. Frequency design harmonics and frequency 
translation capability enable the waveforms at multiple 
resolutions to be derived from a single design by scaling the 
dilation, translation, and frequency translation parameters. 
Design is illustrated by Matlab 5.0 code to generate a linear 
filter waveform using an iterative least-squares eigenvalue 
approach to minimize the non-linear least-squares cost function, 



and to scale this waveform des ign for* inultX""resolu tion 
applications specified by the dilation^ time translation, and 
frequency translation parameters. Additional results are given 
for a constant amplitude minimum-shift-keying bandwidth-efficient 
modulation waveform and for a synthetic aperture radar waveform. 
Multi-resolution waveforms can be derived for other applications. 
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